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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent leakage current due to drop 
in silicon oxide film by forming a second insulating layer on an active 
region between the silicon oxide film and the active region, in which 
the second insulating layer consisting of the same material as a first 
insulating layer embedded in the recess of the silicon oxide film. 
SOLUTION: A silicon nitride oxide film 10 is formed throughout 
along the edge of a trench 2, in the shape of a sidewall to a silicon 
oxide film 4 formed above the surface of a semiconductor substrate 
1, and the width in the planar direction being about 30 nm. Since 
this silicon nitride oxide film 10 has a high selection ratio to a silicon 
oxide film etchant, it is hard to etch even when a mask is shifted for 
forming a contact hole on an inter-layer insulating film 14. 
Accordingly, this can prevent the silicon oxide film 4 from sinking 
down at a part along the edge of the trench 2. As a result, 
malfunctions can be prevented by reducing the leakage current 
between the semiconductor substrate and components, and a more 
reliable semiconductor device can be obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semi conductor substrate 
which has the slot which enclosed the 
active region arranged in the main front 
face, and this active region, and was 
formed in said main front face, The 
silicon oxide which is embedded at said 
Mizouchi and has a crevice on said 
Mizogami front face, The 1st insulating 
layer embedded and formed in said 
crevice, and said silicon oxide, The 2nd 
insulating layer which is formed on said 
active region of the boundary part of said 
active region, and consists of the same 
ingredient as said 1st insulating layer, 
The semiconductor device equipped with 
the component formed in the main front 
face of said active region, the interlayer 
insulation film which has opening which 
reaches said component, and the 
electrode connected to said component 
through opening of said interlayer 



insulation film. 

[Claim 2] The semiconductor device 
according to claim 1 characterized by the 
ingredient of the 1st and 2nd insulating 
layers being a silicon nitride or a silicon 
nitriding oxide film. 

[Claim 3] A component is a semiconductor 
device according to claim 2 which is 
formed in the main front face of the metal 
silicide layer which is a field-effect 
transistor and was formed in the source 
drain field front face of said field-effect 
transistor, and said semi-conductor 
substrate which counters opening, and is 
characterized by having said source drain 
field and an impurity range containing 
the impurity of the same conductivity 
type. 

[Claim 4] It is the semiconductor device 
according to claim 2 which is formed in 
the main front face of said 
semi-conductor substrate which a 
component is a field-effect transistor and 
counters opening, is equipped with the 
impurity range containing the impurity 
of the same conductivity type as said 
source drain field, and is characterized by 
an electrode being a lower electrode of the 
capacitor linked to either of said source 
drain fields. 

[Claim 5] With the process which forms 
the slot which a wrap mask is covered for 
the main front-face top of the active 
region of a semi-conductor substrate, 
etches said semi-conductor substrate 
main front face, and encloses an active 
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region, and a CVD method The process 
which forms the 1st silicon oxide in the 
whole surface, and the process which 
removes said 1st silicon oxide on said 
mask front face, After removing said 
mask, the process which forms an 
insulator layer, and said insulator layer 
are etched. The process which forms an 
insulating layer on the front face of said 
active-region edge, and the process which 
forms a component in the main front face 
of the active region of said 
semi-conductor substrate, The 
manufacture approach of the 
semiconductor device which performed 
high etching of a selection ratio to the 
process which forms a wrap inter layer 
insulation film for said component, and 
said insulator layer, and was equipped 
with the process which forms opening 
which reaches said interlayer insulation 
film at said component, and the process 
which forms the electrode connected to 
said component through said opening. 
[Claim 6] The manufacture approach of 
the semiconductor device according to 
claim 5 characterized by having the 
process which forms the 2nd silicon oxide 
on the whole surface by thermal 
oxidation before the process which forms 
the 1st silicon oxide after the process 
which forms a slot. 

[Claim 7] The manufacture approach of a 
semiconductor device given in any 1 term 
of claim 5 characterized by an insulator 
layer being a silicon nitride or a silicon 



nitriding oxide film, or claim 6. 
[Claim 8] The process at which the 
process which forms a component forms 
gate dielectric film in the main front face 
of the active region of said 
semi-conductor substrate, The process 
which forms a gate electrode on said 
gate dielectric-film front face, and the 
process which forms a source drain field 
in the main front face of said 
semi-conductor substrate, It has the 
process which forms a metal silicide layer 
on the front face of said source drain field. 
Before the process which forms the 
electrode connected to either of said 
source drain fields through said opening 
after the process which forms opening 
The manufacture approach of the 
semiconductor device according to claim 7 
characterized by having the process 
which forms an impurity range all over 
the main front face of the active region of 
said semi-conductor substrate which 
counters said opening by the ion 
implantation. 

[Claim 9] The process at which the 
process which forms a component forms 
gate dielectric film in the main front face 
of the active region of said 
semi-conductor substrate, It has the 
process which forms a gate electrode on 
said gate -dielectric -film front face, and 
the process which forms a source drain 
field in the main front face of said 
semiconductor substrate. Before the 
process which forms the electrode 
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connected to either of said source drain 
fields through said opening after the 
process which forms opening The process 
which forms an impurity range all over 
the main front face of the active region of 
said semiconductor substrate which 
counters said opening by the ion 
implantation, The manufacture approach 
of the semiconductor device according to 
claim 7 characterized by having the 
process which forms a wrap capacitor 
insulator layer for said electrode surface 
top, and the process which forms an up 
electrode on said capacitor insulator layer 
front face. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates especially to the isolation 
construction of a semiconductor device 
about a semiconductor device and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] One of the 
approaches which performs insulating 
separation between semiconductor 
devices has trench separation. This forms 
a slot in the isolation region of the front 
face of a semiconductor substrate, 
embeds insulator layers, such as silicon 



oxide, to the interior, and is formed in it, 
and necessary area and parasitic 
capacitance are very small compared 
with other insulating separation, and it is 
the structure suitable for high 
integration and improvement in the 
speed of a semiconductor device. CVD 
(Chemical Vapor Deposition) after this 
trench separation forms a slot in the front 
face of the semi-conductor substrate used 
as an isolation region - since reduction of 
the active region by the BAZU beak can 
be controlled compared with the case 
where it is formed by embedding silicon 
oxide at Mizouchi, etching a front face, 
and leaving only Mizouchi an oxide film 
by law, and a demarcation membrane is 
formed by thermal oxidation, it is the 
approach which it was easy to control the 
configuration of trench separation, and 
was suitable for detailed-ization. 
[0003] However, since separation width of 
face also becomes very small and an 
aspect ratio becomes high in a part 
especially with small separation width of 
face with detailedizing of a 
semiconductor device, when a slot is 
embedded with a CVD method, the 
problem of producing the small clearance 
called a seam (seam) to the center section 
of the silicon oxide embedded in the slot 
occurs. Since the width of face of the 
space inside a slot becomes narrow and 
reactant gas is no longer supplied fully to 
the pars basilaris ossis occipitalis of a slot 
as the embedding of silicon oxide 
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progresses toward a center section from 
the side attachment wall of a slot, this is 
a phenomenon which happens by being 
closed with slot up silicon oxide, before 
silicon oxide is completely embedded in 
the groove bottom section. In order to 
expose a seam as a thin slot on the 
surface of silicon oxide at a next process, 
to be the course which forms wiring of a 
gate electrode etc. on it, and for a wiring 
material to go into this seam, and not to 
be removed in the case of patterning by 
etching, either but to remain, through 
this part, it is between wiring and 
short-circuit will take place. 
[0004] Then, by embedding silicon oxide 
at this seam, it prevented that a wiring 
material entered in a seam, and the 
short-circuit during wiring is prevented. 
After forming a silicon nitride and 
embedding a seam on the front face of the 
silicon oxide embedded at Mizouchi, the 
semiconductor device which etched the 
front face, and its manufacture approach 
are indicated by JP, 59- 182538, A. 
Moreover, after embedding the polish 
recon film at Mizouchi, a seam is 
extended by wet etching and the 
semiconductor device which formed the 
polish recon film again on the front face, 
and its formation approach are indicated 
by JP,62-132341,A. Moreover, once it 
etches the front face of the silicon oxide 
embedded at Mizouchi, the 
semiconductor device which forms the 
polish recon film on a front face, and has 



the trench separation oxidized thermally, 
and its manufacture approach are 
indicated by JP,63- 197355, A etc. 
[0005] Drawing 12 is the plan showing 
the conventional semiconductor device, 
and, for 109, as for a gate electrode and 
201, a seam and 1013 are [ an active 
region and 202 ] isolation regions in 
drawing. As shown in drawing 12 R> 2, 
the seam 109 has become is easy to be 
formed in the part to which the width of 
face of an isolation region 202 is narrow 
between two active regions 201. This is 
not what was restricted to the 
arrangement shown in drawing — 12 . 
Drawin g 13 - drawing 16 are the 
sectional views of trench separation 
showing one process of the manufacture 
approach of the conventional 
semiconductor device, and are a sectional 
view in the W-W cross section shown in 
drawing 12 . For 101, as for a slot and 
1031, in drawin g 13 , a semi conductor 
substrate and 102 are [ silicon oxide and 
1021 ] silicon nitrides. First, silicon oxide 
1031 and the silicon nitride 1021 are 
formed on the front face of the 
semi-conductor substrate 101, and after 
carrying out patterning so that opening of 
the slot 102 formation field may be 
carried out using a photoresist mask (not 
shown), a slot 102 is formed by using as a 
mask this silicon nitride 1021 by which 
patterning was carried out. Drawing 13 is 
the sectional view of the component of the 
semiconductor device in the phase which 
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this process finished. 
[0006] In drawing 14 , 103 and 104 are 
silicon oxide. After forming silicon oxide 
103 in a slot 102 by thermal oxidation 
with reference to drawing 14 , silicon 
oxide 104 is embedded in a slot 102 with 
a CVD method. Drawing 14 is the 
sectional view of the component of the 
semiconductor device in the phase which 
this process finished. As shown in this 
drawing, in a detailed isolation region, a 
seam 109 is formed in this phase. In 
drawing 15 , 1030 is silicon oxide. With 
reference to drawing, after etching the 
front face of silicon oxide 104, a seam 109 
is embedded by silicon oxide 1030 by 
forming silicon oxide 1030. Drawing 15 is 
the sectional view of the component of the 
semiconductor device in the phase which 
this process finished. 
[0007] In drawing 16 , for 105, as for a 
polish recon layer and 107, gate dielectric 
film and 106 are [ a metal silicide layer 
and 1013 ] gate electrodes, and the gate 
electrode 1013 is formed of the polish 
recon layer 106 and the metal silicide 
layer 107. After etching the front face of 
silicon "oxide 1030 next with reference to 
drawing, the silicon nitride 1021 is 
removed. Then, silicon oxide 1031 is 
removed by etching and trench 
separation is completed. And sequential 
formation of gate dielectric film 105, the 
polish recon layer 106, and the metal 
silicide layer 107 is carried out. Drawing 
16 is the sectional view of the component 



of the semiconductor device in the phase 
which this process finished. Since the 
seam 109 is embedded by silicon oxide 
1030, even if it forms the gate electrode 
1013 on it, it is prevented that a wiring 
material etc. goes into inside, moreover, 
the silicon nitride 1021 - the front face of 
silicon oxide 1030 - CMP (Chemical 
Mechanical Polising) - in etching the 
front face of silicon oxide 1030 by dry 
etching, in order to play a stopper's role 
in carrying out flattening by law, and to 
play the role from which the 
semi-conductor substrate front face used 
as an active region is protected, after 
embedding silicon oxide 104 and 1030 in 
a slot 102, it is necessary to remove 
[0008] Drawing 17 is the sectional view of 
a component showing the conventional 
semiconductor device, and is a sectional 
view in the X-X cross section at the time 
of forming an interlayer insulation film 
and a wiring layer in the semiconductor 
device shown in drawing 12 further. For a 
sidewall, and 1011 and 1012, as for an 
interlayer insulation film and 1016, in 
drawing, a source drain field and 1014 
are [ 108 / a contact hole and 1017 ] 
wiring layers. With reference to drawing, 
sequential formation of a sidewall 108, 
the source drain fields 1011 and 1012, an 
interlayer insulation film 1014, a contact 
hole 1016, and the wiring layer 1017 is 
carried out. Thus, the semiconductor 
device shown in drawin g 17 is formed. 
[0009] 
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[Problem(s) to be Solved by the 
Invention] However, if a mask shifts in 
case the contact hole which etches an 
interlayer insulation film and arrives at a 
source drain field is formed since the 
silicon oxide and the interlayer insulation 
film which embedded Mizouchi are 
homogeneous film in the conventional 
semiconductor device, not only an 
interlayer insulation film but the silicon 
oxide which embedded Mizouchi will be 
etched along the edge of a slot, and 
depression will be produced. 
[0010] Drawing 18 is the sectional view of 
the conventional semiconductor device 
**** component, and drawing 19 is a 
graph which shows the impurity atom 
concentration profile in the Y-Y cross 
section shown in drawing 18 . In drawing 
18 , 1015 is an impurity range which 
consists of an impurity of the same 
conductivity type as the source drain 
fields 1011 and 1012. The well which 
consists of a channel impregnation layer 
etc. is formed in semi-conductor substrate 
101 front face of an active region, and the 
impurity atom concentration profile was 
shown in drawing 19 . For this reason, 
since the high-impurity-concentration 
peak of the source drain field 1011 and 
the high-impurity*concentration peak of 
the channel impregnation layer currently 
formed in the comparable depth lap 
(inside P of drawing) and the pn junction 
of high electric field is formed in the 
source drain field 1011, leakage current 



flows between a source drain field and a 
semi-conductor substrate by electric-field 
concentration. Then, by forming the 
impurity range of the same conductivity 
type as a source drain field, 
low-concentration pn junction was 
formed (inside Q of drawing), and 
electric-field concentration is prevented. 
After an impurity range 1015 forms a 
contact hole 1016 with reference to 
drawing 18 , SAC (Self Aligned Contact) 
impregnation of the impurity of the same 
conductivity type as a source drain field 
is carried out, and it is formed in the 
whole surface. 

[00 11] However, as shown in drawing 13 , 
when it fell along the edge of the silicon 
oxide 104 fang furrow 102 which 
embedded the inside of a slot 102, 
according to the shape of surface type of 
silicon oxide 104, a part of impurity range 
1015 was formed deeply, and there was a 
trouble that leakage current might flow 
between the adjoining transistors. On the 
contrary, when an impurity range 1015 
was not formed, the wiring layer 1017 
connected with the both sides of the 
semi-conductor substrate 101 and the 
source drain field 1011, and there was a 
trouble of stopping achieving the function 
as a transistor. Moreover, the silicon 
oxide which had to remove since this 
silicon oxide had bad membraneous 
quality although silicon oxide is formed 
in the outcrop (active region) of a 
semi-conductor substrate in the phase 
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before forming gate dielectric film after 
trench separation is completed, and it 
was not able to use as gate dielectric film, 
and was embedded by Mizouchi at 
coincidence at this time will also be 
removed, and depression will be produced. 
[0012] Drawing 20 and drawing 21 are 
the sectional views of a component 
showing one process of the manufacture 
approach of the conventional 
semiconductor device, and drawing 21 is 
a sectional view in the Z Z cross section of 
the semiconductor device shown in 
drawin g 12 . As shown in drawing 15 , 
after forming silicon oxide 1030, 
sequential removal of the front face of 
silicon oxide 1030, the silicon nitride 1021, 
and the silicon oxide 1031 is carried out. 
Drawing 20 is the sectional view of the 
component of the semiconductor device in 
the phase which this process finished, 
and the configuration of silicon oxide 104 
has fallen along the edge of the slot 102 
in drawing. In order to raise the 
dependability of gate dielectric film, after 
forming silicon oxide again like silicon 
oxide 1031 on a substrate front face (not 
shown) and removing this further in this 
phase, gate dielectric film 105 and the 
gate electrode 1013 are formed anew. 
Drawing 21 is the sectional view of the 
component of the semiconductor device in 
the phase which this process finished, 
and the configuration of the silicon oxide 
104 embedded in the slot 102 has fallen 
further. Although it generated in the 



whole along the edge of a slot 102, if 
silicon oxide 104 fell in this way, since 
electric-field concentration would break 
out at the active -region edge under a gate 
electrode and the reverse narrow channel 
effect would happen, such depression had 
the trouble that a threshold electrical 
potential difference will fall. 
[0013] This invention is preventing the 
silicon oxide which was invented in view 
of the above-mentioned point, and was 
embedded along the edge of a slot at 
Mizouchi falling. While suppressing the 
reverse narrow channel effect generated 
in the active region under a gate 
electrode and stabilizing a threshold It 
stops that Mizouchi' s silicon oxide falls at 
the time of contact hole formation, and 
aims at acquiring the semiconductor 
device equipped with the trench 
separation which can control leakage 
current, and its manufacture approach. 
[0014] 

[Means for Solving the Problem] The 
semi-conductor substrate which has the 
slot which the semiconductor device 
concerning this invention enclosed the 
active region arranged in the main front 
face, and this active region, and was 
formed in the main front face, The silicon 
oxide which is embedded at Mizouchi and 
has a crevice on the Mizogami front face, 
and the 1st insulating layer which 
embedded in the crevice and was formed, 
Silicon oxide and the 2nd insulating layer 
which is formed on the active region of 
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the boundary part of an active region, 
and consists of the same ingredient as the 
1st insulating layer, It has the component 
formed in the main front face of an active 
region, the interlayer insulation film 
which has opening which reaches a 
component, and the electrode connected 
to a component through opening of an 
interlayer insulation film. By the 2nd 
insulating layer Since depression of the 
silicon oxide which happens along the 
edge of a slot can be controlled, while 
being able to suppress the leakage 
current between a semi-conductor 
substrate and a component, electric-field 
concentration in an active-region edge 
can be suppressed. 

[0015] Furthermore, it is characterized 
by the ingredient of the 1st and 2nd 
insulating layers being a silicon nitride or 
a silicon nitriding oxide film, the 1st 
insulating layer is formed in the crevice 
of a silicon oxide center section, and 
insulation becomes high, and to the 
etchant of silicon oxide, since a selection 
ratio is 5 to 1 or more, it can control 
further that the silicon oxide embedded 
along the edge of a slot at Mizouchi falls. 
[0016] Furthermore, the metal silicide 
layer which a component is a field-effect 
transistor and was formed in the source 
drain field front face of a field-effect 
transistor, It is what is characterized by 
having been formed in the main front face 
of the semi conductor substrate which 
counters opening, and having a source 



drain field and an impurity range 
containing the impurity of the same 
conductivity type. While easing the 
electric field of a semi-conductor 
substrate and a source drain field by this 
impurity layer Since depression does not 
arise in the silicon oxide embedded at 
Mizouchi by the insulator layer formed on 
the semi-conductor substrate front face of 
the boundary parts of a slot and an active 
region in case opening is formed in an 
interlayer insulation film, the 
configuration of the impurity layer 
influenced in the shape of [ which is 
exposed to opening ] surface type also 
falls, and there is no possibility that 
leakage current may flow between the 
transistors which a semi-conductor 
substrate is deeper than a desired 
configuration, and until formation is not 
carried out, and adjoin through trench 
separation. 

[0017] It is formed in the main front face 
of the semi-conductor substrate which a 
component is a field-effect transistor and 
counters opening, and has an impurity 
range containing the impurity of the 
same conductivity type as a source drain 
field. Moreover, an electrode By the 
impurity layer formed in the 
semi-conductor substrate front face 
which is characterized by being the lower 
electrode of the capacitor linked to either 
of the source drain fields, and counters 
opening While easing the electric field of 
a semi-conductor substrate and a source 
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drain field, the insulator layer is formed 
on the semi-conductor substrate front 
face of the boundary parts of a slot and an 
active region. Since there is no possibility 
that the configuration of the impurity 
layer influenced in the shape of [ which is 
exposed to opening ] surface type may not 
fall, either, and leakage current may flow 
since depression does not arise in the 
silicon oxide embedded at Mizouchi in 
case opening is formed in an interlayer 
insulation film, volatilization of the data 
from a capacitor is suppressed. 
[0018] With moreover, the process which 
forms the slot which a wrap mask is 
covered for the main front-face top of the 
active region of a semiconductor 
substrate, etches a semiconductor 
substrate main front face, and encloses 
an active region and a CVD method The 
process which forms the 1st silicon oxide 
in the whole surface, and the process 
which removes the 1st silicon oxide on a 
mask front face, After removing a mask, 
the process which forms an insulator 
layer, and an insulator layer are etched. 
The process which forms an insulating 
layer on the front face of an active -region 
edge, and the process which forms a 
component in the main front face of the 
active region of a semi-conductor 
substrate, The process which forms a 
wrap interlayer insulation film for a 
component, and the process which forms 
opening which performs high etching of a 
selection ratio to an insulator layer, and 



reaches an interlayer insulation film at a 
component, It has the process which 
forms the electrode connected to a 
component through opening, and since 
the silicon oxidization membrane end 
section is hard to be etched even when 
the mask at the time of forming opening 
shifts to an interlayer insulation film to a 
lower layer, depression of silicon oxide 
can be prevented in the part along the 
edge of a slot. 

[0019] Before the process which forms the 
1st silicon oxide after the process which 
forms a slot, moreover, by thermal 
oxidation It is what is characterized by 
having the process which forms the 2nd 
silicon oxide in the whole surface. Since 
the depression which takes place in the 
silicon oxidation membrane end section 
embedded to the interior of a slot on the 
occasion of the removal of silicon oxide 
performed for the defective recovery on 
an active-region front face before 
component formation can also be 
controlled, Leakage current is not only 
controlled by it, but electric-field 
concentration in the active -region edge of 
a semi-conductor substrate is controlled. 
[0020] Furthermore, it is characterized 
by an insulator layer being a silicon 
nitride or a silicon nitriding oxide film, 
and to the etchant of silicon oxide, since a 
selection ratio is 5 to 1 or more, these film 
can prevent further depression by the 
silicon oxidation membrane end section 
inside a slot. 
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[0021] Furthermore, the process at which 
the process which forms a component 
forms gate dielectric film in the main 
front face of the active region of a 
semi conductor substrate, The process 
which forms a gate electrode on a 
gate-dielectric-film front face, and the 
process which forms a source drain field 
in the main front face of a semi-conductor 
substrate, It has the process which forms 
a metal silicide layer on the front face of a 
source drain field. Before the process 
which forms the electrode connected to 
either of the source drain fields through 
opening after the process which forms 
opening It is what is characterized by 
having the process which forms an 
impurity range all over the main front 
face of the active region of the 
semi conductor substrate which counters 
opening by the ion implantation. While 
being able to form an impurity layer in 
self align and easing the electric field of a 
semi-conductor substrate and a source 
drain field The semiconductor device with 
which leakage current was controlled can 
be obtained without the impurity layer 
influenced by the configuration exposed 
in this contact hole falling, since 
depression does not arise in Mizouchi's 
silicon oxidation membrane end section 
in case a contact hole is formed in an 
inter layer insulation film. 
[0022] Moreover, the process at which the 
process which forms a component forms 
gate dielectric film in the main front face 



of the active region of a semi conductor 
substrate, It has the process which forms 
a gate electrode on a gate -dielectric- film 
front face, and the process which forms a 
source drain field in the main front face 
of a semiconductor substrate. The 
process which forms an impurity range 
all over the main front face of the active 
region of the semi conductor substrate 
which counters opening by the ion 
implantation in front of the process which 
forms the electrode connected to either of 
the source drain fields through opening 
after the process which forms opening, 
Since it is characterized by having the 
process which forms a wrap capacitor 
insulator layer for an electrode surface 
top, and the process which forms an up 
electrode on a capacitor insulator layer 
front face and the impurity layer is 
formed in self align through a contact 
hole, While being able to form an 
impurity layer in an opening 
subordinated semi-conductor substrate 
front face at a simple process and easing 
the electric field of a semi-conductor 
substrate and a source drain field Since 
depression does not arise in Mizouchi's 
silicon oxidation membrane end section 
in case a contact hole is formed in an 
interlayer insulation film, The memory 
cell structure of DRAM where 
volatilization of the data from the 
capacitor by leakage current was 
suppressed can be acquired without the 
impurity layer influenced by the 
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configuration exposed in this contact hole 

falling. 

[0023] 

[Embodiment of the Invention] Gestalt 1. 
drawing 1 and drawing 2 of operation are 
the sectional view of the semiconductor 
device in which the gestalt 1 of 
implementation of this invention is 
shown, drawing 1 - setting - 1 " a 
semi-conductor substrate and 2 - a slot, 
and 3 and 4 silicon oxide and 5 - gate 
dielectric film and 6 - a polish recon 
layer and 7 - a metal silicide layer and 8 
■- a side wall and 10 - for a gate electrode 
and 14, as for a contact hole and 15, an 
interlayer insulation film and 16 are [ a 
silicon nitriding oxide film, and 11 and 12 
/ a source drain field and 13 / an impurity 
range and 17 ] wiring. The gate electrode 
13 consists of a polish recon layer 6 and 
metal silicide layers 7, such as tungsten 
silicide, and trench separation is formed 
from a slot 2, silicon oxide 3, silicon oxide 
4, and the silicon nitriding oxide film 6. 
Moreover, the impurity range 15 is 
formed with the impurity of the same 
conductivity type as the source drain 
fields 11 and 12. The contact hole 16 is 
formed in the interlayer insulation film 
14, and wiring 17 is connected to the 
source drain field 11 through this contact 
hole 16. Moreover, the wiring 17 
connected to the source drain field 12 and 
the gate electrode 13, respectively is 
formed through the contact hole 16 
besides this (not shown). 



[0024] With reference to drawing 1 , the 
width of face of a slot 2 is 200nm - about 
500nm at the time of about L= 400nm of 
gate length, and the depth of a slot 2 is 
about 150-500nm. However, although the 
width of face of a slot 2 may change with 
locations and it may be set to about 
5000nm, it is leaving the semi-conductor 
substrate 1 (dummy pattern) etc., and the 
part which does not form a component in 
that case also adjusts the width of face of 
a slot 2, and it is made for its irregularity 
of the front face of silicon oxide 4 ** after 
embedding to decrease. And the 
semi-conductor substrate front face of the 
silicon oxide 3 fang-furrow 2 about 
5-30nm interior is covered, it is formed, 
and the interior of a slot 2 is embedded by 
silicon oxide 4. Silicon oxide 4 is formed 
in the upper part of a slot 2 to height 
higher about 30nm than semi-conductor 
substrate 1 front face. The silicon 
nitriding oxide film 10 is formed in the 
whole along the edge of a slot 2 in the 
shape of a sidewall to the silicon oxide 4 
formed above semi-conductor substrate 1 
front face, and the width of face of the 
direction of a flat surface is about 30nm. 
In drawing 2 , 9 is a seam, 30 is a silicon 
nitriding oxide film, and drawing 2 is a 
sectional view in the A A cross section 
shown in drawing 1 . As shown in 
drawing 2 , the width of face of a slot 2 is 
narrow, and when the seam 9 is formed in 
the center section, the interior is 
embedded with the silicon nitriding oxide 
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film 30. Although the film which consists 
of high matter of a selection ratio to oxide 
film etchant like a silicon nitride 
although the silicon nitriding oxide film 
10 is used with the gestalt 1 of this 
operation can be substituted and that 
selection ratio should just be 3 to 1 or 
more, it is desirable that it is 5 to 1 or 
more. 

[0025] With reference to drawing 1 , the 
gate dielectric film 5 of about 3"15nm 
thickness is formed in semi-conductor 
substrate 1 front face of an active region, 
and the gate electrode 13 which consists 
of an about 50- 150nm polish recon layer 6 
and a metal silicide layer 7 of about 
50-150nm thickness is formed on it. 
When the effect the defect formed in the 
semi-conductor substrate 1 affects a 
component properly according to the 
process which forms a slot 2 in the 
semi-conductor substrate 1 is small 
enough, there may not be silicon oxide 3. 
[0026] The polish recon layer 6 contains 
impurities, such as about three 
lxl021-/cm Lynn, arsenic (nMOS) or 
boron, boron, etc. fluoride (pMOS). 
Moreover, the source drain field has LDD 
(Lightly Doped Drain) structure equipped 
with the field which contains an arsenic 
about three lxl020-/cm if needed further, 
including impurities, such as Lynn, 
arsenic or boron, boron, etc. fluoride, 
about three lxl018-/cm (not shown). By 
applying an electrical potential difference 
to the gate electrode 13, the source drain 



fields 11 and 12, and the semi-conductor 
substrate 1 (well), a channel is formed in 
semi conductor substrate 1 front face 
under the gate electrode 13, one side of 
the source drain fields 11 and 12 serves 
as the source, another side serves as a 
drain, and a current flows. In the case of 
for example, a nMOS transistor, the 
electrical potential differences to impress 
are VG=2.5V, VD=2.5V, VS=0V, and about 
VB=-1V. Moreover, in the gestalt of this 
operation, although explained using the 
semiconductor device with which two 
transistors were formed in one active 
region, it is not restricted to especially 
this. 

[0027] Since the interior of the seam 9 
formed in the center section of the silicon 
oxide 4 in a slot 2 is embedded by the 
silicon oxidation nitride or the silicon 
nitride according to this semiconductor 
device, while being able to obtain high 
insulating isolation The sidewall which 
consists of a silicon oxidation nitride or 
silicon oxide is formed also in the edge of 
silicon oxide 4 along the edge of a slot 2, 
and these film receives silicon oxide 
etchant. Since the selection ratio is high, 
Since electric -field concentration is 
controlled under the gate electrode 13 of 
an active region, without being etched 
even if it removes the silicon oxide 31 
formed in the front face, in order to 
remove the defect on the front face of an 
active region of the semi-conductor 
substrate 1, the reverse narrow channel 
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effect can be suppressed and a threshold 
can be stabilized. Moreover, also in case a 
contact hole 16 is formed through an 
interlayer insulation film, since the 
silicon nitriding oxide film or silicon 
nitride formed in the shape of a sidewall 
to silicon oxide 4 is hard to be etched, it 
can control depression of the silicon oxide 
4 which happens along the edge of a slot 2. 
By it, leakage current can be suppressed, 
malfunction can be prevented, and the 
semiconductor device whose 

dependability improved can be obtained. 
[0028] Drawing 3 - drawing 9 are the 
sectional views showing one process of 
the manufacture approach of a 
semiconductor device which shows the 
gestalt 1 of implementation of this 
invention. In drawing 3 , 21 is a silicon 
nitride and 31 is silicon oxide. First, after 
forming about 5 30nm of silicon oxide 31 
by thermal oxidation on the 
semiconductor substrate 1, about 
100-300nm of silicon nitrides 21 is formed. 
Drawing 3 is the sectional view of the 
component of the semiconductor device in 
the phase which this process finished. 
Next, after performing anisotropic 
etching and carrying out patterning of 
the silicon nitride 21 by using as a mask 
photoengraving-process patterns (not 
shown), such as a photoresist formed in 
the part except the formation field of a 
slot 2, a photoengraving-process pattern 
is removed. Drawing 4 is the sectional 
view of the component of the 



semiconductor device in the phase which 
this process finished. And the silicon 
nitride 21 which remained is used as a 
mask, anisotropic etching of silicon oxide 
31 and the semi-conductor substrate 1 is 
carried out, and the slot 2 with a depth 
[ of 100-500nm ] and a width of face of 
about 100-500nm is formed in the front 
face of a semi-conductor substrate. 
However, in order to use the silicon 
nitride 21 as a stopper of CMP, thickness 
lOOnm or more needs to remain in this 
phase. Drawing 5 is the sectional view 
showing the component of the 
semiconductor device in the phase which 
this process finished. 
[0029] Next, silicon oxide 4 is formed in 
the whole surface by 300nm - about 
lOOOnm thickness with a reduced 
pressure CVD method. Drawing 6. is the 
sectional view of the component in the 
phase which this process finished. 
Although a seam 9 may not be formed, 
the membraneous quality of the center 
section of the silicon oxide 4 embedded in 
the slot 2 also in that case is in the bad 
condition. Next, by the CMP method 
which used the silicon nitride 21 as the 
stopper, the silicon oxide 4 on silicon 
nitride 21 front face is removed, and it 
leaves silicon oxide 4 only to the interior 
of opening which consists of a slot 2 and a 
silicon nitride 21. At this time, a seam 9 
is exposed to a front face. If the CMP 
method is used here, also in the part from 
which the width of face of a slot 2 differs, 
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it can leave silicon oxide 4 evenly 
similarly, and a seam 9 can be exposed 
similarly. And hydrofluoric acid performs 
wet etching, the aperture width of a seam 
9 is extended, and the silicon nitride 21 is 
removed by the wet etching by the heat 
phosphoric acid after that. The front face 
of the silicon oxide 4 embedded in the slot 
2 at this time is higher about 30nm than 
semi-conductor substrate 1 front face. 
Drawing 7 is the sectional view of the 
component in the phase which this 
process finished. 

[0030] Then, after forming lOOnm - about 
300nm of silicon nitriding oxide films in 
the whole surface with a reduced 
pressure CVD method and embedding a 
seam 9, the dry etching which has a 
selection ratio to silicon oxide removes a 
silicon nitriding oxide film by using 
silicon oxide 31 as an etching stopper. At 
this time, the silicon nitriding oxide film 
30 embedded at the seam 9 remained, 
and the silicon nitriding oxide film 
remains in the direction of a flat surface 
width of face of about 30nm in the shape 
of a sidewall in the side face of the silicon 
oxide 4 formed above semi-conductor 
substrate 1 front face. And by using the 
silicon nitriding oxide film 10 as a mask, 
with hydrofluoric acid, the exposed part 
of silicon oxide 31 is removed and trench 
separation is completed. Drawing 8 is the 
sectional view showing the component of 
the semiconductor device in the phase 
which this process finished. Although the 



film which consists of high matter of a 
selection ratio to oxide film etehant like a 
silicon nitride although the silicon 
nitriding oxide films 10 and 30 are used 
here can be substituted and the ratio 
should just be 3 to 1 or more, it is 
desirable that it is 5 to 1 or more. 
[0031] And in nMOS, after forming about 
3-15nm silicon oxide on semi-conductor 
substrate 1 front face by thermal 
oxidation, when carrying out the ion 
implantation of the impurities, such as 
Lynn and an arsenic, in boron, 
fluoridation boron, and pMOS, the well 
containing a channel impregnation layer 
etc. is formed (not shown). Then, 
hydrofluoric acid removes silicon oxide, it 
oxidizes thermally again, and about 
3-15nm gate dielectric film 5 is formed. 
Next, in nMOS, after depositing Lynn, an 
arsenic, and the polish recon layer 6 in 
which it has about 50-100nm thickness in 
pMOS, including impurities, such as 
boron, boron, etc. fluoride, about three 
lxl021-/cm with a CVD method and 
forming the metal silicide layers 7, such 
as tungsten silicide, by the CVD method 
or the spatter, the gate electrode 13 is 
formed by carrying out patterning. 
[0032] and - if it becomes nMOS - Lynn 
and an arsenic - if it becomes pMOS, the 
ion implantation of the boron, boron, etc. 
fluoride is carried out with 3xl013-/cm 2 
and 20 - 40keV extent, the source drain 
fields 11 and 12 are formed, with a 
reduced pressure CVD method, about 
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50-100nm of silicon oxide will be carried 
out deposition and etchback, and a 
sidewall 8 will be formed. When you 
make the source drain fields 11 and 12 
into LDD structure, let an arsenic 
(nMOS), boron, or fluoridation boron 
(pMOS) be a source drain field . here 
together with the impurity range of about 
three lxl02(Wcm [ which is pouring in 
about two one to 5x101 5/cm, and is 
formed ] high impurity concentration 
further (not shown). Then, the 200nm - 
about 600nm interlayer insulation film 
14 is deposited with a CVD method, and 
opening of the contact hole 16 which 
arrives at the source drain field 11 is 
carried out with the diameter of 0.1 
micrometers - 0.5 micrometer by the dry 
etching by Tori Fluor methane (CHF3) 
and tetra-FURUORU methane (CH4). 
[0033] Next, if it becomes nMOS, if it 
becomes pMOS, the ion implantation of 
boron or the fluoridation boron will be 
carried out in 20-50keV and about two 
5x1013 to 30xl013-/cm, and Lynn and the 
impurity range 15 which has about three 
5xl018-/cm high impurity concentration 
will be formed. Drawing 9 is the sectional 
view showing the component of the 
semiconductor device in the phase which 
this process finished. And after 
depositing about 50-150nm of 
polycrystalline silicon which includes 
Lynn about three 1x1020 to 5xl020-/cm 
with a CVD method and depositing 
50-150nm (WSi) of tungsten silicide with 



a CVD method, patterning is carried out 
and the semiconductor device shown in 
drawing 1 is formed by forming a wiring 
layer 17. Furthermore, an about 
200-600nm interlayer insulation film is 
formed similarly, and the contact hole, 
impurity range, and wiring layer linked 
to the source drain field 12 are formed 
(not shown). The wiring layer linked to 
the source drain fields 11 and 12 may 
form any first. 

[0034] While according to the 
manufacture approach of this 
semiconductor device embedding the 
interior of the seam 9 formed in the 
center section of the silicon oxide 4 in a 
slot 2 and forming high insulating 
isolation The sidewall which consists of a 
silicon nitriding oxide film 10 or silicon 
oxide is formed also in the edge of silicon 
oxide 4, and these film receives silicon 
oxide etchant. Since the selection ratio is 
high, Even when the mask at the time of 
forming a contact hole 16 shifts to an 
interlayer insulation film 14, it is hard to 
be etched, and depression of silicon oxide 
4 can be prevented in the part along the 
edge of a slot. The manufacture approach 
of a semiconductor device whose 
dependability could also prevent 
depression of the impurity range 15 
where impurity distribution is influenced 
by the shape of surface type of this part, 
leakage current was controlled at the 
simple process by it using the low 
pressure CVD system used from the 
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former, and improved by it can be 
acquired. 

[0035] Moreover, by controlling 
depression of the silicon oxide 4 in the 
part which met the edge of a slot 2 even 
when the silicon oxide 31 on the 
active-region front face of a 
semiconductor substrate was once 
removed, in order to recover the defect 
produced in the case of slot dimorphism 
** Since etching ** of the wiring material 
in the case of gate electrode 13 formation 
does not occur while electric-field 
concentration in the active-region edge 
under the gate electrode 13 is controlled, 
the reverse narrow channel effect is 
suppressed and a threshold is stabilized, 
the effectiveness that short-circuit is 
avoidable is done so. If the sidewall 8 of 
gate electrode 13 side face is furthermore 
also formed by the silicon nitriding oxide 
film or the silicon nitride, the insulation 
of wiring 17 and the gate electrode 13 can 
be raised, and the dependability of a 
semiconductor device will improve. 
[0036] Gestalt 2. drawing 10 of operation 
is the sectional view of the semiconductor 
device in which the gestalt 2 of 
implementation of this invention is 
shown, and, for 18, as for a capacitor 
insulator layer and 20, a storage node 
and 19 are [ a eel plate and 22 ] capacitors 
in drawing. A capacitor 22 has the 
storage node 18 and the about 5-10nm 
thickness which consist of polycrystalline 
silicon which includes Lynn about three 



one to 5xl020-/cm. It consists of a 
capacitor insulator layer 19 which 
consists of a silicon nitriding oxide film, 
and a eel plate 20 which consists of 
polycrystalline silicon which includes 
Lynn about three one to 5xl020 /cm. The 
storage node 18 is the memory cell of 
DRAM (Dynamic Random Access 
Memory) connected to the source drain 
field 11 through the contact hole 16. And, 
for example at the time of about L= 
200nm of gate length, the width of face of 
a slot 2 changes with locations, the 
minimum separation width of face is 
200nm - about 400nm in lOOnm - 200nm 
and the other part, and the depth of a slot 
2 is about 150-500nm. About parts other 
than this, it has the same structure as 
the semiconductor device shown in the 
gestalt 1 of operation. 
[0037] In the memory cell of DRAM, with 
the charge accumulated in the capacitor, 
information is accumulated and it is 
refreshing for every fixed time amount 
Oead-out/writing), and if leakage current 
flows, since the information accumulated 
in the capacitor will be lost too much and 
a refresh property will deteriorate, 
compared with the transistor of other 
parts, leakage current becomes more 
important. When impressing 0V to the bit 
line (not shown) connected to VG=2.0V, 
VB=1.0V, and the source drain field 12 
when writing data in a capacitor 22 and 
eliminating data, an about [ 2.0V ] 
electrical potential difference is 
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impressed to the bit line (not shown) 
linked to VG=2.0V, VB=-1.0V, and the 
source drain field 12. Moreover,' when 
reading data, the electrical potential 
difference impressed to the bit line is 
made into about 1.0V. 
[0038] Since the interior of the seam 9 
formed in the center section of the silicon 
oxide 4 in a slot 2 is embedded by the 
silicon oxidation nitride or the silicon 
nitride according to this semiconductor 
device, while being able to obtain high 
insulating isolation The side wall which 
consists of a silicon oxidation nitride or 
silicon oxide is formed also in the edge of 
silicon oxide 4 along the edge of a slot 2, 
and these film receives silicon oxide 
etchant. Since the selection ratio is high, 
Since electric -field concentration is 
controlled under the gate electrode 13 of 
an active region, without being etched 
even if it removes the silicon oxide 31 
formed in the front face, in order to 
remove the defect on the front face of an 
active region of the semi-conductor 
substrate 1, the reverse narrow channel 
effect can be suppressed and a threshold 
can be stabilized. Moreover, also in case a 
contact hole 16 is formed through an 
interlayer insulation film, since the 
silicon nitriding oxide film or silicon 
nitride formed in the shape of a sidewall 
to silicon oxide 4 is hard to be etched, it 
can control depression of the silicon oxide 
4 which happens along the edge of a slot 2. 
The DRAM memory cell whose refresh 



property volatilization of data was 
suppressed by it and improved by it since 
leakage current was suppressed can be 
obtained. 

[0039] Drawing 11 is the sectional view 
showing one process of the manufacture 
approach of a semiconductor device which 
shows the gestalt 2 of implementation of 
this invention. First, the trench 
separation which consists of a slot 2, 
silicon oxide 3, 31, and 4; and silicon 
nitriding oxide films 10 and 30 is formed 
in the front face of a semi-conductor 
substrate like the gestalt 1 of operation. 
However, a slot 2 is set to lOOnm - about 
200nm, and the other part is set to about 
200-400nm in the minimum separation 
width-of-face part. And the polish recon 
layer 6 and the metal silicide layer 7 used 
as gate oxide 5 and the gate electrode 13 
are formed like the gestalt 1 of operation. 
At this time, it considers as die length of 
about L= 0.2 micrometers of the gate 
electrode 13. Furthermore, sequential 
formation of the source drain fields 11 
and 12, a sidewall 8, and the interlayer 
insulation film 14 is carried out like the 
gestalt 1 of operation. 
[0040] In drawing 11 , 141 is an 
interlayer insulation film. After forming 
an interlayer insulation film 14 with a 
reduced pressure CVD method, the 
contact hole which arrives at the source 
drain field 12 is formed in an interlayer 
insulation film 14, and the impurity 
range which pours in Lynn in 20*50keV 
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and about two 1x1013 to lxl014-/cm, and 
has about three lxl018-/cm high 
impurity concentration is formed (not 
shown). This impurity range is for mainly 
lowering contact resistance, and may not 
be formed. Then, the bit line is formed 
like the gestalt 1 of operation into a 
contact hole by embedding and carrying 
out patterning of a polish recon layer and 
tungsten silicide layer including Lynn 
(not shown). And after forming an 
interlayer insulation film 14 and the 
interlayer insulation film 141 which has 
about 200-600nm thickness similarly and 
forming the contact hole 17 which arrives 
at the source drain field 11, Lynn is 
poured into the whole surface in 
50-150keV and about two 1x1013 to 
lxl014-/cm, and the impurity range 15 
which has about three lxl018 /cm high 
impurity concentration is formed. 
Drawin g 11 R> 1 is the sectional view 
showing the component of the 
semiconductor device of the phase which 
this process finished. 
[0041] Then, about 600-1000nm of 
polycrystalline silicon which contained 
impurities, such as Lynn, about three 
1x1020 to 5xl020-/cm is deposited on the 
whole surface, and the storage node 18 is 
formed by arranging only to a 
predetermined field by patterning. And 
about 5-10nm of silicon nitriding oxide 
films used as the capacitor insulator 
layer 19 is deposited with a CVD method, 
and a capacitor 22 is formed by 



depositing about 50-100nm of 
polycrystalline silicon which contained 
impurities used as the eel plate 20, such 
as Lynn, about three 1x1020 to 
5xl020-/cm, and carrying out patterning 
on it, further. By the above manufacture 
approaches, the semiconductor device 
shown in dewin g 10 is formed. 
[0042] While according to the 
manufacture approach of this 
semiconductor device embedding the 
interior of the seam 9 formed in the 
center section of the silicon oxide 4 in a 
slot 2 and forming high insulating 
isolation The sidewall which consists of a 
silicon nitriding oxide film 10 or silicon 
oxide is formed also in the edge of silicon 
oxide 4, and these film receives silicon 
oxide etchant. Since the selection ratio is 
high, Even when the mask at the time of 
forming a contact hole 16 shifts to 
interlayer insulation films 14 and 141, it 
is hard to be etched, and depression of 
silicon oxide 4 can be prevented in the 
part along the edge of a slot. The 
manufacture approach of a DRAM 
memory cell whose refresh property could 
also prevent depression of the impurity 
range 15 where impurity distribution is 
influenced by the shape of surface type of 
this part, leakage current was controlled 
at the simple process by it using the low 
pressure CVD system used from the 
former, and improved by it can be 
acquired. 

[0043] Moreover, by controlling 
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depression of the silicon oxide 4 which 
met the edge of a slot 2 even when the 
silicon oxide 31 on the active -region front 
face of a semi conductor substrate was 
once removed, in order to recover the 
defect produced in the case of slot 
dimorphism ** Since etching ** of the 
wiring material in the case of gate 
electrode 13 formation does not occur 
while electric-field concentration in the 
active-region edge under the gate 
electrode 13 is controlled, the reverse 
narrow channel effect is suppressed and a 
threshold is stabilized, the effectiveness 
that short-circuit is avoidable is done so. 
If the sidewall 8 of gate electrode 13 side 
face is furthermore also formed by the 
silicon nitriding oxide film or the silicon 
nitride, the insulation of wiring 17 and 
the gate electrode 13 can be raised. 
[0044] 

[Effect of the Invention] Since this 
invention is constituted as explained 
above, it does the following effectiveness 
so. Since the interior of a seam where this 
invention was formed in the center 
section of Mizouchi's silicon oxide is 
embedded by the insulator layer, while 
being able to obtain high insulating 
isolation Since it is hard to be etched also 
in case the sidewall which consists of an 
insulator layer is formed also on the front 
face of the semi-conductor substrate 
along the edge of a slot and these film 
forms a contact hole in an interlayer 
insulation film, Depression of the silicon 



oxide which happens along the edge of a 
slot can be controlled, by it, the leakage 
current between a semi-conductor 
substrate and a component can be 
suppressed, malfunction can be 
prevented, and the semiconductor device 
whose dependability improved can be 
obtained. Moreover, since the 
electric-field concentration generated 
when Mizouchi's silicon oxide falls under 
the gate electrode of the active region of a 
semi conductor substrate front face is 
controlled, the reverse narrow channel 
effect can be suppressed and a threshold' 
can be stabilized. 

[0045] Furthermore, since it controls 
further that the silicon oxide by which it 
was embedded along the edge of a slot at 
Mizouchi by forming the 1st insulating 
layer in the crevice of a silicon oxide 
center section, and insulation becoming 
high since the insulator layer was formed 
with the silicon nitride or silicon nitriding 
oxide film whose selection ratio is 5 to 1 
or more to the etchant of silicon oxide 
falls, leakage current and the reverse 
narrow channel effect are suppressed 
further, and dependability can be raised 
further. 

[0046] Moreover, since the impurity layer 
is formed in the semi-conductor substrate 
front face under a contact hole, while 
easing the electric field of a 
semi-conductor substrate and a source 
drain field Since depression does not 
arise in the silicon oxide embedded at 
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Mizouchi in case the insulator layer is 
formed on the semi-conductor substrate 
front face of the boundary parts of a slot 
and an active region and a contact hole is 
formed in an interlayer insulation film, 
Since there is no possibility that leakage 
current may flow between the transistors 
which the configuration of the impurity 
layer influenced in the shape of [ of the 
semi conductor substrate exposed to a 
contact hole ] surface type does not fall, 
either, and adjoin through trench 
separation, malfunction is suppressed 
and dependability improves. 
[0047] Moreover, since the impurity layer 
is formed in the semi-conductor substrate 
front face under a contact hole, while 
easing the electric field of a 
semi-conductor substrate and a source 
drain field Since depression does not 
arise in the silicon oxide embedded at 
Mizouchi in case the insulator layer is 
formed on the semi-conductor substrate 
front face of the boundary parts of a slot 
and an active region and a contact hole is 
formed in an interlayer insulation film, 
Since volatilization of the data from a 
capacitor is suppressed since there is no 
possibility that the configuration of the 
impurity layer influenced in the shape of 
[ of the semi-conductor substrate exposed 
to a contact hole ] surface type may not 
fall, either, and leakage current may flow, 
and a refresh property improves, 
dependability can be raised. 
[0048] Moreover, while embedding the 



interior of the seam formed in the center 
section of Mizouchi' s silicon oxide, the 
sidewall which consists of an insulator 
layer is formed also in the edge of silicon 
oxide, and since this insulator layer is 
hard to be etched even when the mask at 
the time of forming a contact hole in an 
interlayer insulation film shifts, it can 
prevent depression of silicon oxide in the 
part along the edge of a slot. The 
manufacture approach of a 
semiconductor device whose 

dependability could keep smooth the 
configuration of the silicon oxide 
embedded at Mizouchi, leakage current 
was controlled at the simple process by it 
using the low pressure CVD system used 
from the former, and improved by it can 
be acquired. 

[0049] Moreover, since this insulator 
layer can also control the depression 
which takes place in the silicon oxidation 
membrane end section embedded to the 
interior of a slot on the occasion of the 
removal of silicon oxide performed in 
order to recover the defect formed in an 
active -region front face in the case of slot 
formation, Since electric-field 

concentration in the active region edge of 
a semi-conductor substrate is controlled, 
it can suppress the reverse narrow 
channel effect and leakage current is not 
only controlled by it, but can obtain the 
semiconductor device whose threshold 
was stable. 

[0050] Furthermore, since the insulator 
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layer is formed to silicon oxide etchant 
with the silicon nitride or silicon nitriding 
oxide film whose selection ratio is 5 to 1 
or more, depression by the silicon 
oxidation membrane end section inside a 
slot can be prevented further. 
[0051] Moreover, since the impurity layer 
is formed in self align through a contact 
hole, While being able to obtain the 
semiconductor device with which the 
impurity layer could be formed in an 
opening subordinated semi-conductor 
substrate front face at the simple process, 
the electric field of a semi-conductor 
substrate and a source drain field were 
eased, and leakage current was 
controlled Since depression does not arise 
in Mizouchi's silicon oxidation membrane 
end section in case a contact hole is 
formed in an interlayer insulation film, 
the impurity layer influenced by the 
configuration exposed in this contact hole 
does not fall. By it, there is no possibility 
that leakage current may flow, and it 
does not malfunction between the 
transistors which adjoin through trench 
separation, but the semiconductor device 
whose dependability improved can be 
obtained. 

[0052] moreover , since depression do not 
arise in Mizouchi silicon oxidation 
membrane end section in case a contact 
hole be form in an interlayer insulation 
film while being able to form an impurity 
layer in an opening subordinate 
semi-conductor substrate front face at a 



simple process and ease the electric field 
of a semi conductor substrate and a 
source drain field , since the impurity 
layer be form in self align through a 
contact hole , the impurity layer influence 
by the configuration expose in this 
contact hole do not fall . Since there is no 
possibility that leakage current may flow, 
volatilization of the data from a capacitor 
is suppressed by it and a refresh property 
improves by it, the memory cell of DRAM 
whose dependability improved can be 
obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the sectional view 
showing the semiconductor device 
concerning the gestalt 1 of operation of 
this invention. 

[Drawing 2] It is the plan showing the 
semiconductor device concerning the 
gestalt 1 of operation of this invention. 
[Drawing 3] It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
concerning the gestalt 1 of operation of 
this invention. 

[Drawing 4] It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
concerning the gestalt 1 of operation of 
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this invention. 

fPrawing 51 It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
concerning the gestalt 1 of operation of 
this invention. 

fPrawing 61 It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
concerning the gestalt 1 of operation of 
this invention. 

fPrawing 71 It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
concerning the gestalt 1 of operation of 
this invention. 

fPrawing 81 It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
concerning the gestalt 1 of operation of 
this invention. 

fPrawing 91 It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
concerning the gestalt 1 of operation of 
this invention. 

fPrawing 101 It is the sectional view 
showing the semiconductor device 
concerning the gestalt 2 of operation of 
this invention. 

fPrawing 111 It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
concerning the gestalt 2 of operation of 
this invention. 

fPrawing 121 It is the plan showing the 



conventional semiconductor device. 

fPrawing 13l It is the sectional view 

showing one process of the manufacture 

approach of the conventional 

semiconductor device. 

fPrawing 141 It is the sectional view 

showing one process of the manufacture 

approach of the conventional 

semiconductor device. 

fPrawing 151 It is the sectional view 

showing one process of the manufacture 

approach of the conventional 

semiconductor device. 

fPrawing 161 It is the sectional view 

showing one process of the manufacture 

approach of the conventional 

semiconductor device. 

fPrawing 171 It is the sectional view 

showing the conventional semiconductor 

device. 

[Prawing 18l It is the sectional view 
showing the component of the 
conventional semiconductor device. 
fPrawing 191 It is the graph which shows 
the impurity atom concentration profile 
of the conventional semiconductor device. 
fPrawin g 201 It is the sectional view 
showing one process of the manufacture 
approach of the conventional 
semiconductor device. 
fPrawing 2l1 It is the sectional view 
showing one process of the manufacture 
approach of the conventional 
semiconductor device. 
[Description of Notations] 
1 Semi-conductor Substrate 2 Slot 3 
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Silicon Oxide 4 Silicon Oxide, 9 Seam 10 
Silicon Nitriding Oxide Film 14 
Interlayer Insulation Film 15 Impurity 
Range 16 Contact Hole 22 Capacitor 141 
Silicon Oxide 



[Translation done.] 
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[#fFW*©®ffll 

IS*** 2 ] ' IB l *s 2 o»IWB«)ttfl-*s^ y 3 

[5***3] WH**h7^?-e*>9, 

$ *xfc&JS V y ■fr'f KS t , 

12 y-* • KW^«fcl3-*«ffi©?FH*»«:£tf* 
ttftfflltt f**« 2 IBgWH* 

gay-* • KWvSWfcK— ^WS©^***^*^ 

*^2fB«<0^*fl£^e, 
[ft** 5 ] i^W*:»K©fiH4««©**ffi±Srai 5 

-rsist, 

-htcffeifg Sr^fife-t-S xst . 
St, 

iwa^ta^JinijiftiwKSr^-t-ixai, 

MfElfegHBIfc 2t U T ilJRJfc cd ft 1 ^ v f- >- ^ SrtT o X , 
St. 



2 

mitm^M-t^^n<Dmiz, mtiaot, Affile 

£ 2 cd-> y ^ v!Mtt»«:«jfc+axe«rfll*.fci t 

t -r 5 t*** 5 ia*©iMmcSt«©»)S*ife. 
it*** 7 1 iftWB^^ y => y»k«4fctt^ y 3 > 

[ft** 8] PSH^T&fc-rsxSfi, 

eg-rsist. 

i-sxst, 

sway-* • KWvfB«c©affi±tc^jRv'yiJ--r k* 
sr^-raxst 

Bf!P£^j£-r3X@<OiL tulEMP^aoTBtiffiy-^ 

[1***9] Sl^Sr^i-5XSf±, 

tfrfE^**S«cDX*ffitcy-^ • KKvWtiW 
■f-5XS£S:fiS?U 

Mpfcj&fci-sxm©^ Htrts^p^riio-ctuiay-^ 
Hussar »twR«Bfi±K±a5m« *Mfirt z> is 

t^^fcri:^#«tt-5i***7lE«co^«Ege 

40 [000 1] 

[«ifl©*i- sftw^ip] cico?§p^i±, *m&am.»x. 

[0 0 0 2] 
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3 

ff CVD (Chemical Vapor Depositio 

[0 0 0 3] L^U ^{«at©IS»Mfcfc i t> 4 o -C 
T*'** hit3&s»<fc3fc«>, CVD8r<?Jt«:«*aA' 
IC i/— A (seam) t l^ritbS /> $ ftHtlNI C 5 t V * 5 W 

a&Sfwfe < SM9W-^K:s/ y = ^!MbBI*s 

y-h««4ifoBllfr»j*i"*i*a^ rov— Ate 

[0 0 0 4] A^v'y avBMkRS:* 

*ii*ixfc-> y 3 ^BMk«o*iB-t^-> y 3 ^*fl«* 

f^IIfc J:t/-t©»3t*«fe*s, #I^BS 5 9-1 8 2 3 
5 3 8^«^flH«$ix-C^5o fswt^yv-y 

jew, *©*B6±fc??flE*K y v- y 3 i/mtcMfi. ufc^* 

^gg*5«ttJ« j e(0^^ife^^l«llS6 2- 1 3 2 3 4 1 

tK y v y 3 y-H&j&fc U MUM: h u- v^fiSrW 
i-S^f«S«*J:t«oiBit*Sta I »lll'B8 3-19 
7 3 5 5#^«*£fcflE*£*VO*5. 
[0 0 0 5] El 1 2 ttfE*©^{fcSat*aH\tffiBI-e 
EH-*3^T1 0 9liv—A, 1013(iy-H 
©,201 tt£H£8!J& 20 2 tt^«ffl«T?*>5. 0 1 
2 Lfc4 5 fc, 2 0 1 

2 0 2©I^<^-5tV^ai^>'-^l 0 9*S^ 
$^t</j:ot^5o ::*U4, Ell 2(c^bfcSS*(- 
pgofck<ot?f4fti/\, H 1 3 ~H 1 6 lift*©**** 

Ei 1 3 icts^-c, i o i ti&m&mm.* 1 0 2 f4i&, 1 
o 3 i ti*s y 3 viwbfflt, 1021 (4-> y 3 vsajscc 



4 

Rl 0 3 ayfjtll 0 2 lfcJgffcU 7 

(EI**T) t:^t»1 0 23IW 

-y^^fcv-y^^SftH 0 2 1 L-C* 

i o 2 sr^-rso ei i 3 r±r ©iais»fcofcaRfe 

CO ¥$#3£1t<DX?e> iff S El -C*> 5 . 
[0 0 0 6] Ell 4(C*3V^-C, 10 3*5m0 4li-> 

Tit 1 0 2 rttc v- y 3 vm\M 10 3 Lfcm, c 
vDSia-3t->y=yMi 045:»i 0 2W;l 
ftiitf. eii AYiz.numm^^tz.wm^^vm 

BcD^T-©»fffiE|-efo?)o rtoEU-^bfcJ; 51-, 

roa»-c->-A i o 9 asj&fcSft 

5. Ell 5K*5<^T, 1 0 30ttVj3i«fl*e* 
-5„ 0&#HBL-t\ v-y svK'fkffill 0 4cD*fiSr3iy 
fy^LtA^v'yaygftti 0 3 o&J&ffci-Sw t 
icio-c, i o 9«5vy aySftKi o 3 o tl 
^J^So Ell 5ttroiS^^ofcSPg-C©^ 
o #S»co#^cD®rSoE|-t-fe5o 

[0 0 0 7] Ell 6}C*5V^ 1 0 5t*y— h*fe^, 

i o 6 tetf y v- y 3 yi, 107 iMiy y kjl 
1013 tt-y- hm«-e*> 9 , *yyy=ylio6t 

M->yf-f KJii 0 7l:J:oty- o l 3# 

o 3 o<o*ffi«r^y^v;ruT^fc, s/y = ^Kfldii- 

0 2 1 ZmZ-fZo yy^yfftll 031* 

i-7fym*Lt M/yf^iA5^t5 0 j&u 
■c. ^-MftlMiio5, T^y ~>y ayfi o 6*>4tf 

jo tern*' yt-f KI10 7 £Jl«£t-5, El 1 6 ttr. CO 
X@^^^ofcSPgT'CO^fr^ilW^^cr)»fffiE|-t?fe 

s 0 ->-Aio9 fctv- y 3 ^MflJi 1030 ^a*^* 
yy3ySftSi0 2i(i« ypayMiosoo 

^B^rCMP (Chemical Mechanical Polising) 

yyay^lkii o 3 oco^ffi* K^^^^f y^i'i 
40 &«ffi£fssi-s«#J£*fc-rfc«>, »io2rti;yy 

3 i^^kJ^ 104*34^1030 £ffi*&A,fcmT*l&* 

[0008] El i 7 tt^jfero^^SSr^i"^^ ©Wr 
DiEI-efofv Ell 2 Ki^bfciWIBfiBK* bKmrnm 
mm& 4 ^Se^S Sr^ b X - X WiBfcte W 5 

WBSia-CfcS. EllCjo^T, 10 8l4t-fK!7*-^ 

i o l-ifc-i^i o i 2iiy-^ ■ KWys«, io 
Hiiiwm 1016li3y^^h*-/K io 

1 7mmm-?hz>, ia*#i»b-c, <m yv*-*! 

so 0 8, y-^ - KW>**ioii*5J:tfioi2, 
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mmmmi 014, h*-/n 0 1 eaxxf 
mmm 1 0 1 7 tjotetawrt- 5. 5 c urea 17 

[0 0 0 9] 

[0010] 018 ttft*©i|y»fffi1t*i"* ; F-©Wfffi 

m-efet), mi 9t*0i st^LfcY-YBrffiKistta 

1 0 1 5f±y-* • KWvfS*l 0 1 l*i«fctf 1 0 1 
^^©^ffcSS i o l^ffitcfi, ^-r^/vjiA^^ 

KWy^ioiiro^iSf-^i, R@ 

t-^M4otLfV» (Hl+P) , m%W<Ov nS-& 

jj iy _^, . Kwyffltti 0 1 1 rticj&££*v5fci&, 
o^tcy-^msi^H^o y-* • Kwfv 

ffi««©pnS^-Sr»^b (0*Q) > mJMfcf&Wlfc 
U-CV^-So 018£#f$LT, 7fWfaffi& 1 0 1 5 ii=* 
9 Y-fo— /W 0 1 6Sr^bfc^»c % ^ffi^y— ^ 

• K W-f VSSlt t IS|-*©0^*E** S A C (Self A 
ligned Contact) aALt^J^TV^,, 

[00 11] L*»U 01 8}'^Lfc<fc5lC, flfl 0 2 
rt A,fc V y =» VWIdtk 10 4**102«5*fc 

?&o"C^*>5itft> ^^ffcjgll 0 4<D$mMVtfc 
■&K>^X?fWtoW$. l 0 1 5©— gWSSKT&fcSJvt* 

l o l 5*»*Ki:v^ett. oitv 
• Ku--f xfWc 10 11 <DW.jj\£&MB 1 0 1 7 *s 

©utis)^, jtrtfcsftjisjxfcv-y av^tffiit^* 

[0 0 12] 0 2 O33,fctf0 2 1 it^<D^m^M^> 
Sit*&»-X@S:^i-*^O»fffi0t?fc 9 , 0 2 1 tt 
01 2U:*L7t^#^B©Z-Z»rffiK:*Stt5frB0 



6 

■Cfc*. @15l^Lf:i5l;->!l3yHfcil030 
Lfc&, V y =• VgMfcffll 1 0 3 0 ©*ffi, v-Da 
v^ltJR 10 2 1 *5<fctfvy = vBMfcW 10 3 1 
BS8*-f5. 0 2 0 tt^cOXS^^ofcSPtT-CD^^ 
SS©^CD»fffi0-C'fc <9 , 0 c P©JS 102 (nmz.fe-o 
X, ->y a^'ft^l 0 4CD^^^>iZ ! A/T*V^„ - 

K«*ffi±(cv-y a^iMkiii o 3 i tmcxoK 

1 0 1 3Sr^i-5, 0 2 lttiOlg#IM3ofcg!» 
A/T?^5. £©±5 *10 2©Il:iBo 

[0 0 13] *^PJI±, ±|EbfcjSfc«*"C#*.liJStt 

JSrtw^y 3^-ft;^^*>iitf©SrWi^"C, y-^H 

[0 0 14] 

[0 0 15] ^5>{-, *l*Ji^*2©lftlWi©*t»* s 
(c^ l ©ite^S b-ClftJWt3JSffl < 4 9 . * y 

^ ^mtmco*- v f- * *s y LTji^jt^ 5 *t 1 jw± 

50 ^BMk«i5**>iitP©SrJ:9-«»iWi-5wiAS-C* 
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[0016] zbtz. m*K. mft&i&vrfsxf-e 

ASK H^v^i*J>i' 
[ooi7] iMftF7y^^-efc 
wst±, y-*- KW^«©v^tw 

fc->y zi^mtffl<^&% : &7t-&£.tt£^tz.#>, mum?. 

y-^m^ifoftssnas&^fcfc, * 

[0 0 18] i£*(fcE«©S14«««>£*Bj-fc* 

fiH*«**rBlO'Htri»*r»J**-*Ijfii:» CVDfeici 
ot, tile® 1 ©•> y n yi«^Mt5lSi: > 

x. mmmffl£izmi-\z.m&tzMa*Mf&irzTm - 

£li;tfc *>©-?*><), II1»l:PiP?r«t5i© 

[0 0 19] «^Mt5ie©t> 
ffitdjg 2 ©V y 3 yf«Sr«t5lSSritfc: t 



[00 20] $ IbRR^ y 3 ^a^fc«4 
y 3 yl««tfe5 : t 1 5 o , 

^tt,;J|5 5^ti^±x*fe5fcit>, jffcl*3$|5<Dv'y 3>^bJg 
[00 2 1] *f*»)«t5ie(±, 

t s if^S«w±*ffit-y— ^ • KW 
tsigt, y-* • KV"f^W«*i-tK4llf!' 

MPSrfflo-cy— * • K^y^^^i*^— 

[0 0 2 2] *^-Sr»J«i-SXef±, 
Si: 4MB*., B!Pt»at5l8©ft. MPfciloTy 

j*i-aie©fl&fc, -I'^-xaAicioTMP^iai-rs 
mmzMfctzz. tifiX^x^Mwmmt y-* • fv 

=11/*? h*-/vSr^-T5|glcJ»rt(0Vy ai^lMttt 
[0 0 2 3] 

so mm<omMmm\ mrnmrn 1. mi & xv® 2 a 
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z<o%wvmn<w&m 1 &*i-*9M«sii©*rSiBi-cife 

3^g, 7li4IV!lt'fKI, 8f±*-f K**~ 

i on->y ^^mtmt^ 1 1*5^^1 2 t±y-^ • 

1 3 »±y- 1 4 KWllSi*6&l&> 

16«3^^h*-'K 1 5 tt^FftfitlSI^ 17(4IS 

irefcs. y-h«*i3»4, ^Dvu^ieHy 

-cv^o l 5«y-^ • KWySS 

1 ltJitfi 2 fcHa— *«S!©7F*fiWcJ:oX"JKj**H 

fig$ixT*3>9, rc^y^ni-zne^Lt y 
- bwm 1 3 Ki**t-?nSBRi-5iaii» 1 7 => 

[0024] Ull £#H8LT\ Mz.t£fr— hftL=4 0 
OnmSIWH, i2Oili2 0 0 nm~5 0 0nmg 
Rt?fet)> ?»2©$?£f41 5 0-5 0 0 nmglt?& 

*. fc«u ffi.2<vm\*mmK£^xmte<o. 5000 

<D«o*ffi<75lu]ta^>^<^ ; 5J;5^-r5o -tLX* 5~ 
3 0 n mStOv' y =" y&fcffll 3 tfSflf 2 ftg|5©¥->g{£S 

2 ©±gMc s 1 *ffi £ 9 fc 3 0 n mm^ia V * 

m 2 9 »±^— a, 3 0 t4v y = ^*4tiMkffli"C 
nm4nii i£^LfcA-A»fffifc*5tt38rffii2-e 

(iv—i, 9 la&f&ztix^&igtett* -> y 3 ^mitmit 

m3 0^«toX-?-<Drt^ffi«>5i*HTV^o ^©HJS 
o»tiiT»B:^y affcflSHfcMU 0*Jflv*"CV»*#, 

-> y = >-mtm<D x 5 kimjb^ y ^ ■* y h k*t l -ca 

^lfcf4 3#lJW±X;fc*u44v^ 5»l£t±-C*i 

[00 2 5] HI 1 &#HB L-T, Stt«#©¥*fMHK 1 
SBifctt 3 ~ 1 5 n mg«©B!J¥©y- h*6«IU8 5 #78 

*<D±IC5 0~ 1 5 0 nmSSOJK!) '>!J 
met\ 5 0-15 O nmSS©§f ©Mv-y K 



70 

[0026] -IfDv'^yleHlxi 0 21 / c m 3 S 
IClJy^tl (nMOS) , Sfc(4#Dy^7^fc* 
(pMOS) ft^©3F*W»*r*tf. y-* ■ 

P i/ft Jf©^*^* 1X10 IV c m 3 ®g^^x £ 
to fciMHcUJC-C, t**rl X 1 oZO/cmSftg^tf^ 
igc£<I;t;fcLDD (Lightly Doped Drain) IgjgtC&o 

-ci/>5 o 3, y-* • 

yflWH, 1 2*5.fctf¥3H*««l (**A0 t'^ff 

i*ffi[c^*/w«&$iv y-* • KWyi«i 
i x i 2<D—jjtfy—*. tt^KHyi*?. *»ft 

*©»fi\ V G =2. 5V, V D =2. 5V> V S =0 

V, v B =-ivgItfc5„ z.(omM<DMB\c 
20 fcV^-Ctt. — 0<D?S14ia«6^~0© hyy-^^« 
Stt7ti^W*:3fi11Srfflv %- C«WS:tTo-CV^5*s» 

[0 0 2 7] -o^^{t^J;tutf, i2rt©->!i = 
>-^k^4 o<t»A«K:»j*S*tfc^'-A 9 ©rt»tt-> y 

7*-^«^tfc9, ^tufe©^»4vy =y«ft 

l©gtt««*B5©>:»Sr®9»<fc»fc. ^©^ffi^ 
^SjX7t^y=^SMb«t3 1 <SrK?*L-Tt>^?'^^^ 
r k t£ < «t4«Hc©^- 1 3 TflMt 

-nai4K»uTi»-^ K^t-z^M^fc-y^y 

v^fc*. i2oti:fSote;5->!)3ys<ti4©i 
40 *,^%MJt?)rii ! t?^?>. -tixtctoT, y-^ 

[00 2 8] 03 —HI 9 (4, r ©^BJ©H1S©^ 1 & 

5„ 03tc*5v>t, 2 ii4iyy 3yi«. 3n±vy 

ot-yD ="^<k^3 1S:5~30 nmSIMtfc 

y 3 ✓'g-lkP 2lS:100~300n rcM&Mffc 

so <Dm^(ommmxh^. j» 2 
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y a y^kJg 2 1 Sr-v ? tc it, v- y =■ ^gMfcJR 3 1 
©ilCi^lOO-SOOnm, 1 0 0 ~ 5 0 0 n 

1 0 O nm£t±©l)?«-5t^5£-S^fc5. 0 5 ti 

Bi2i-^fe5„ 

[0 0 2 9] ft.te1&J£CVDmz£<0±m\Zi/}) zx^WL 
itm4 £ 300nm~1000n mgS©Kfft*Mt 

$>5o 9 r±»jfc$;h,***#e- -t©*^ 

t>^2rtlcaiJ6ii*nfcv'y 3>'gS<fkJK4W I P:fc8l5©^ 
P*fc£ffl^2><t> *2©«*sjl*5«»tftlRJtJ:5^ 

spate v-y ayift)i4?:at^t^-et > -y— A9t> 

fcv- y a V»ffc«4 ©*ffil±^*«c**R 1 *Sffi i 5 t> 3 

[0 0 3 0] ^©m. «ECVDffiia5V!J =>>^fc 
gHfcJg£r 10 0 nm~3 0 0 nmiS^05tWtt-> 
-A9Sra«)ji//-CA>b. i/DaV^klltMttiR 

r©f# x v—^gt'Jffife^s^v-y ayffti 
iuk 3 o r±» t> . *m&mm i*mx*) £ n 
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[0 0 3 1] ^Lt, nMWkfcJ:oTiMWsK« l Sffi 
±l£3~l 5 nmSSrov'!' 3 ^kKSrMb'X*> 
b> nMOSO*^l4*B>'4'»<b#ny ) pMOS© 

-M6fW)l5Sr»fiR-t-5. nMOS©j|^liyy 
t 5ft>' p MO S CD^tttf'o W«e f<D 

io «?:lxl021/cm3gS^ 50~100n 

me«©w*&*r*-3 # y -> y = V» 6 £ C V D&K X 
■oxmmv. ^y^fy-yy w^i-yyt 

^ n /^-=y;/t5ri:tJ;ot^-M@135r^ 

[0 0 3 2] -t LT> nMOSi'ibtfl'y^ti, pM 
o s ft ?>tf* n y P y4 i? * 3 X 1 OlVc 
m 2 N 2 0~4 0keVgI^^yaAlTy-?- 
KWyWti l4oJ;tM 2*r«MftU MJECVDftic 
20 J;ot50~100n mSt y V ^ y^tlg5:J|f • i 

KWf 1*5^^1 2SrLDDl#5ti:-t-S^ 

(4, ::t^ttg (nMos) ^B^Sfcri^b 

jtfnV (pMOS) *l~5X10 15 /cm 2 gSaA 
LT-OfcjfcSftS 1 X 1 0 20 /cm 3 gSffl»ll 

(HSHtrT) o ^©«s CVD$C±ot2 00nm~ 
6 0 0 nmS&OJIMilHKRl 4Sr*t»U V-* •. K 

w 1 1 => ? i 6 «: f y 

so y 9 *s (CHF 3 ) teXXfiT h7 7;ut^^ 
y (CH 4 ) £±3 K^-Y^^y^-CO. l/im~ 
0. 5 M mft|Pt5, 

[0 0 3 3] #clCnMOS&<bf4y >\ pMOSftbf* 
!finy J ? > IWny?r2 0~50keV 1 5X10l3~ 
3 0 X10l3/cm2gSt*-ftyaAU 5 X 1 0 18 

ro*^^^i-»fffil2i-r*fc5o *u-c, y^Srixio 20 

-5X1 O20/ C m3eit^tf#fe*^y ayfcCVD 
fet5 0~15 0nmSS«lfcf, fls?*?**' 
V-fJ K (WS i) SrCVDjfeT*5 0~1 5 Onrail 

(C v 200~600n mSS©Sra*fe^KSr^fiK 

L, y— ^ • K w yfl(« 1 2 KSSRtS 3 y^ ^ h* 

[0 0 3 4] J:*btf». ^2 

rt©yy 3^g?^4©4 I *a5l-^$tbfcv— A9® 
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rt«fcS»&A^lftW*©?>^*^#**fl*J*"*~* 1 1 

asaMt4*vC*J!K r*bb©Rtt^y as^MkK*^ 
Hc»U-ca*Ut*sjSV^ft. JilHMfelMRl -4lc=» 

n>'SMkllll4©**>ii*SrKCifc*-C#5. ^tvlcJ; 
oT, r©as#©*ffi^S-£^^^#* d5;fe *£ 
JiS^««l««l 5©5S*>ii^tBSih-t-5rt*s-C#, » 
ft**»bfflV^ih.XV^I(tffCVDi«ft«V»t. «5HS 
ftigt, y-**«#»fM$frT««tt©ft±Lfc¥ 

[0 0 3 5] Sfc, *2»jjt©KK:4C*4c»tia«i- 
Sfcfcfc, i|fe*#*tR©iStt««*ffi±©^y ^^SMb 
13 1 &-fiK**Lfc»^fci*2©*fc:»ofc«#-e 

©vy 3>'^-(t;K4©^*)3i^-* 5 WS , J^H5^ti-i'^ 

j/ja >*ftn-e»j**ivcv^tf» eft i 7 1 h 
mm 3©IMWfetr*»*- ^*ff56«©« 

[00 3 6] JHK©JMi 2 . HI 1 0 tti ©«W©**© 

l 8fi* M— >V-h\ i9ii*t^>^tetS« 2 

* 2 2 t* y ^*: 1 ~ 5 X 1 0 20 / c m 3 ®a#tf#^fB 
v'y 3io&»£>&5;* hW- v 5 /— Kl 8, 5~10nm 

V*«Mfcl 9&£Xfi. y y£l~5 x 1 0 2 Vcm 3 

a**tf*ft*vy =>'*»b*5"feA'^ , u— h 2 oa»e> 

(Dynamic Random Access Memory) <D* * y -fc/V"CS> 

if 2 ©«tt»0f K ± o "CJI4 1> . ft/h#Hi<Sf± 1 0 0 n ^ 
m~ 2 0 0 n m, ^^©SM^tt 2 0 0 n m~ 4 0 
Onmg«ffc0> «2©T^$ttl 50~500nmg 
SX'feSo iM^oS^lw^tlt, ^JS©J^«8llw 

[0 0 3 7] DRAM©^ J E-y-fe/WC*5V'>-Cfi> 



74 

fi. V G =2. ov, v b =-i. ov, y-* • KM 

vib^ 1 2 \cmm.-rz> * v v ? -< -y tov 

fcEMBU f*-^Sr«*'t5fc#tt. V G =2. OV, 

v B =-i. ov, y—;*- KWy^i2i;ftt 
wrsmffsr i • ovskt-rs. 

[0 0 3 8] ^©*MlfB»K:J:*btf. S2rt©->^ 

VBMUR 4 © «f ** $ ttfc v— A 9 © 1*1 95 »± V y 

5fc©> |6Srtt©Wv^«^5Hi*r#5ri:«s-e#5i:i 

tic j»2 ©jwcjBofc^ y 3 ymtm4 <oma^i> *y 

l©&1MM®*ffi©Wfc£S9i&<fc*(c, *©*«Bfc 

£ix5 r. t *< SttHH*©^- > «« i 3 t-c**** 
vHII[S:$3eS-erSwi:*s-C*«. SW«fe^^® 

ot3^^F*-/n esr^-rs^i-tv-y 
mtrntm-itdty}) = ymtmt^-yf-^^^^ 

»2©»K»oTiBr.5vy 3VBMUH4©?f 

t>a**»aa-f5wt*s-e#5. -twcioT, y-? 

#5rt*s-C#5o 
[0039] Bill tt, ^©^M©^JS©^2Sr^-r 
^•H£ge©K3t*ife©— XSSr^i"»fffiBI"e*>5o * 
i\ H^©»ffiltlW)^('bT, 2Wfl£*«©*aBf=:» 

2 v ->!J3yifti3 > 3i*jj:^4, ->y3vi« 
-fkffili 0i3J:tr3 o*»&*5 M^v^fHSr^i-So 

fcfc U » 2 tt*/h4Mi««^T?tt 1 0 0 n m~ 2 0 0 
n miS, ^^£l^©95^tt 200~400n mtS t 

jR^y -y-f kjh 7 s:j^j*-*-a. r©^. y-nei3 

, (D«£L = 0. 2MmlStt5„ $6>tC, S»fe©^ffi 
2. -y-r JiMIUMIl 4 Sr«*«J«i- 

So 

[0040] El l 1 K:*sv»T, 141 \±mT$&MMX&> 

So jiPM«Mii4fe«fficvDife"e»*ufc«» y- 
■ yvjyW&i 2 3 ^ h*-^*Ji 
HHftStfl! 1 4 fcj&fc U !Jy?:20~50keV > ix 
1 013^1 X 1 olVcm^St'SALtl x 1 018 



y v*^htti£ x )*yy ayi^i^y^fy-v 

yiM KJISrS^ii/kT?^* — -V^i-S^ttCt 9, 

1 4 £ llHtl- U200~600n mSgOlgJ?* 

*£l 1 tCilJjg-TSa^^ /H 7£^/&LT/!>> 

£ffil-y^£50~l 50k eV, 1X10 13 ~1 
x 1 0 1 4 / c m2S«-C*aA U 1 x 1 0 18/ c m 3aS 

[00 4 1] y >-/iif(D^^5r 1 X 1 0 20 ~ 

5 X 1 0 20 / c m 3 S«^* Lfc#ttiSi <s V = 6 0 
0~1 00 0nmgSiS«iU J: 

9Bf^®ls^(-»^gas-t-a ^ t -e* h i- v 5 / — k i 

!J 3ViWk)iSrCVDfe-e5~ 1 0 nmgt«a 
U $ blC-tcOilC-fe/WT'l/- h 2 0 bt£Z>, yv/£if 
(tyTfWfo* 1 X 1 0 20~ 5 X 1 0 20/ c m 3 g^W L 
fc^gl-yy 3 V^- 50-100 nmilfflt/^ 

[0042] z.<D¥mfrmmvmmjjfeK£int£. m2 

[H(D v- y a >-^fc)8£4 (04"*Sl51-^*tbfcv— A 9 <D 

«&$*xT:fc!K rix^Sitivy =|^g£^kffi|3li/^ 
(?14 lCay^^ h*— /H 6 Sr^/jfe-f-SGg©-^^ 

ft 3 ^#J«MSl 5cD?£*>&^'bgSib-r3 

y v- :x fa_kLfcDRAM^y-l? >V(OW& £ 

[0 0 4 3] «2^w^(-^C5^;P(l^[Hl«i- 
2>fctf>(^ ^#:K«Wf£tt^*ffi±^^y 
S3 1 ^-1^ Lfc^t® 2 ©glcfpSfc-> D n 
>'^'ft:K4W^* > ii^ 5 W)$IJ$H?i^£t-<toT, -7 s - 

1 1 t>tc, y— hmn i 3 ^co^<7>ie^iti)si-<03i y^- 
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-y--r K"7*—^8 1->!) ava-fb^b^sfcitvy 3^ 

[0 0 4 4] 

1*5 ^ v y a >@Mb8£tf> +*gB $ *vfc v— ^ © g& 

tg^y— ^«®Ttr*rtcD'>y 3 ^m^i^^^tt 
Z t Ki. o T^^-T 5 f*s»#J $ inx v * 5 fcfe 

20 t^-e^-s,, 

loo45]'se>t, ->y 3^^cf,^-f(5co[u]^rti- 

i «±-c-fc 6 v y 3 fcd v y 3 ^s-ffcgHfcffii 

tufcv- y 3 ^^^^^iiipcD^ x V -mnu-tz> tc 

y-ym»ft*3j;^-7-D-^-Y^/v^]^J;t)-S 
[0 0 4 6] ^fc, 3>-^^ h*— /KDT^^^^S^ 

• yuj^ / m : ®h<Dm>w*mfa-rz>t itc. *£ 
^tc»rtt-ffifeii*Hfc-> y 3 ^^li^ic^-t,^^^^ 

y- ; 7m^5ft^5»ft^^5.S^^i!>5^v^fcfe, ^S)^^ffli^fi«g 
[0 0 4 7] *fc, 3>-^^ h^-/KDTW^ft:StS 

• KW^fif«iw«#£M?a-r ®£ 

^te:®rticafe^^ixfcv-y 3^^(^*>ii^3^ 
C^v^fc^!^)x 3^^7 h^-zKcSaitS^ifiw 



17 

[0048] jtrt©--> y 3 ^mUR©***^ 

j*£ftfci/-2>.©rtlFB£Jffito&tfiit>fc> ->y3V^E 

ft-C*s!>, iroMfilF^KI^y;?? 
Srff$)5g-r 5 © * * ^-fftfc £ # T- 1> ^ y ^ V ^ $ ft 

tc< i^fcto, »©jitcftofcgi5#-e^y a ySHUS©^ 
*>&^$rES<*r t#-e#5„ -^fti-i-ox, irtlcSft 

x, ffisfcfriST% y-*m^^J£ftT«tt©fa 

[0 0 4 9] r©iffejtJ8iri:. ^^©KU-Steffi 

jgc*ffi^j&$ft3^lte£0«i-sfctoie^frft;5 v y 

.3 >-^ffcl«©l&5&©^K^W-Sto&4ftfc v- y = > 

mtm^ux-m s 1 ma-t 5wi#t*5fc 

to. Wiao-C!)-^ mSE* s »«l S ft* £tf"T?fc < . 
*NM**R offittiW^OSM * ^W*J $ ft* 
to, JS»-f-o-f-^-*A^Si*Sr»*.» L#vHjt^*jeufc 

[0050] * btc, ifiWR^. v- y 3 >-mtm*- 

tyhCM LT^it^ 5 » 1 gJLh-Cfe* V y '=■ 

^sfcttv-y a >'iftSfti8-cM^iT'"C^5fe»> fit 

'[0 0 5 1] ifc> av^^ h*— A'«rfl-LTi5J£& 
l$t;r^*feJi£ff2j5fcLT^3fcto, tfiiBS/«CXS-eMDgB 

ft. y-*sm©my£ftfc^S#3£B£#* 
*$ft5=P#6»»!S s **>iitfrt 1 {>*»' N . ^ftt-io 

■c, huv^ti^L-ci^-r* K^v^^ra-ey 

-^««Eas«fEft5»ft^*<» i&*J^-£T, flM»4©GJ 
[00 5 2] it, a^** hah— /uSrfl-L-CgBSE^- 
•5 title, ITOW^v^^ h^-zv^r^-f-* 
RHc»rt©v/ y = y^MS-Citjii^A 5 * Cfti^fc 

$ ft ttttmomtf&h&ttzbh wiaot, 

y - ? *Stt asfl&ft * ©ft^^c < , a» fe ©■y— 

ffii|f14/$sfr±L;fcDRAM©^yi?^£#*- t 
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[01] *38W©HJt©»«l l-fiii^ffaSfllS:* 
-T»rffi0-efc*. 

iia 2 ] ^mcommmm i fc#*¥*{«iit«:* 

-f-±B0T'#>2>o 

[m 3 ] *m\<r>mfc<»&M 1 1-«* 
}£#)£© - xfg & »f b 0 -e 5 o 

[04] *«W©£*©«mfc«5^#Ml©« 
^ffi©-X@£*-T»rffi0-C-fc5o 

> [0 5] *&m<on&<oMi&i}z&ztmfrmmv>m 

[06] #3PJl©Jim©^mK#*¥##l£«©Si 
5t*i*W-XSSr*i-Wfffi0T?fc 5c 

[0 7] *j5W©3BK«>»«lK«*^*(«i«Oil 
5fi*jfeo— XSS:S%i-|»ffiH-e*)*. 

[08] ttm<Dmm<oj&&i*z&iZ!m#mu0M 

jg*ife(O-XSSr^-rEWffi0'efc*. 
[0 9 ] *.$£W<DMMV>J&ffi> 1 K«5WSHI©ll 

jg*fe©-xmsr^-f-»fffi0-efc*o 

:o [010] *»M<Oiat©»* 2 fc^S^^eSr 

^i-»ftS0-efo5.o 

[0ii] ©nm©^f§ 2 5 ^#se© 
s^jt*i£©-xs§r^-r»fffi0-efo 5o 
[0i2] ne*©^flE»flt«r*-f±ffia^*»s. 

[0 1 3 ] f£*©^#iH»©Kit#ifc©-Xg«:*: 

[0141 «*©¥*#l«©»ii:*8j©-ie&^ 
i-»fffi0-e*>*. 

[015] fl6*©i|t3H«lll«)»5i*jfe©-xeSr^ 

30 "t-ifffi0"C*5*o 

[016] ^*©iNmcSEltO»3t*«fe©-XS** 

-t-Brffi0-efe*o 
[017] ^*ro^^eSr*i-»fffi0t?*>*o 

[018] ^*co^^a©^^*-rwrS50-e*> 

*c 

[019] f6*©¥*fle««©^*fi***^**r^'*" 
[020] «*©^*(«!e«©i83fi**©-=te«r* 

i-Wffi0-efo*o 
40 [02 1] «£*©^gfB©«il*ife©-l8t'T 

•f-6Wffi0-C*>*, 
[»*©»W1 

1 2 3 ->y^l«> 

4 ->U=yim 9 v— A, 10 v'Uayt 

itmim. 1 4 snt6»R. 1 5 _ *m*wm* 

16 3^n*-/K 2 2 ^--v^v^, 1 

41 v- y => ^>mtWk 
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